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WHAT IS CLAIMED IS: 

1. A method for prefetching instructions and data of a 
program stored in a memory, wherein the program includes a 
pseudo instruction and at least one of an unconditional branch 
instruction, a conditional branch instruction, a CALL 
instruction)^ and a data calling instruction, the pseudo 

ction oteing arranged before the at least one instruction 



andyindicating\that the at least one instruction or data 
follows the pseuok) instruction,, .at. least one- instruction 
a ddress of or da ta\ address b eing part of the pseudo 
instruction, the method comprising the steps of: 

reading the progVam from the memory; 

detecting the pseusdo instruction; 

prefetching the instruction or data from the memory in 
accordance with the at lea^st one instruction address or the 
data address; and 

storing the prefetched instruction or data in a buffer 

The method of claim 1, further comprising a step of 
Providing a pseudo instruction detection unit connected in 
parallel with the buffer, wherein the step of detecting the 
pseudo instruction includes supplying the program read from 
the memory to the pseudo instruction detection unit in 
parallel vfath the buffer, 

3. Th^V method of claim 1, wherein the buffer includes 
first and second buffers connected in parallel with the 
memory, and toe method further comprising a step of storing 
the instruction^ and data read from the memory in the first 
buffer and storing the prefetched instruction or data in the 
second buffer 



The methoo of claim 3, wherein the step of 
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refetchi&g the instruction and data from the memory includes 



the steps 



of 



ident ifying that at least one instruction following the 
pseudo ins truction has been transferred to the first buffer 
when the pseudo instruction is detected; and 

prefetching the instruction or data from the memory in 
accordance with the at least one instruction address or data 
address after the transfer of the at least one instruction to 
the first puffer has been identified. 



5. The method of claim 3, further comprising the step of 
identifying that the corresponding instruction or data is 
stored in ohe second buffer in accordance with the at least 
one instruction address or data address when the pseudo 
instruction! is detected, wherein the prefetch step is executed 
when the corresponding instruction or data is not stored in 
the second Buffer. 

6. The! method of claim 1, wherein the step of 
prefetching the instruction and data from the memory includes 
the steps of: 

identifying that at least one instruction following the 
pseudo instruction has been transferred to the buffer when the 
pseudo instruction is detected; and 

pref etchilng the instruction or data from the memory in 
accordance witn at least one instruction address or data 
address after the transfer of at least one instruction to the 
buffer has beeii identified. 



7. The method of claim 6, further comprising the step of 
identifying thatA the corresponding instruction or data is 
stored in the buffer in accordance with the at least one 
instruction address or data address when the pseudo 
instruction is detected, wherein the prefetch step is executed 
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when Ahe corresponding instruction or data is not stored in 
the bulffer. 

8. A microcontroller, comprising: 

a buffer, connected to a memory, for storing instructions 
and ^ata of a program prefetched from the memory, wherein the 
program includes a pseudo instruction, at least one of an 
unconditional branch instruction, a conditional branch 
instruction, a CALL instruction, and a data calling 
instruction, the pseudo instruction being arranged before the 
at least o^e instruction and indicating that the at least one 
ins true tion\or data follows the pseudo instruction, and at 
least one instruction address or data address being part of 
the pseudo instruction; 

an instruction execution unit, connected to the buffer, 
for receiving tl\e instruction and data from the buffer and 
executing a predetermined processing operation using the 
instruction and data; 

a pseudo instruction detection unit, connected to the 
memory, for detecting the pseudo instruction included in the 
program prefetched from the memory; and 

an address control unit, connected to the external memory 
and the pseudo instruction detection unit, for prefetching the 
instruction or data in\accordance with at least one 
instruction address or \lata address when the pseudo 
instruction is detected 



The microcontroller of claim 8, wherein the buffer 
lXclud^s first and second buffers connected in parallel with 
the memoVy, wherein the first buffer stores the instruction 
and data Vrefetched from the memory, and the second buffer 
stores the\instruction or data prefetched by the address 
control unit 
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10. The microcontroller of claim 9, wherein the address 
control unit identifies that the corresponding instruction or 
data is stored in the secfcnd buffer in accordance with the at 
least one instruction address or data address when the pseudo 
instruction is detected 4nd permits storage of the instruction 
or data in the second biyffer when the corresponding 
instruction or data is Aot stored in the second buffer. 

11. The microcontroller of claim 10, wherein the pseudo 
instruction detection /unit is connected in parallel with the 
first buffer for the tfiemory. 

12. The microcontroller of claim 8, wherein the address 
control unit identifies that the corresponding instruction or 
data is stored in tMe buffer in accordance with the at least 
one instruction address or data address when the pseudo 
instruction is detected and permits storage of the instruction 
or data in the buffer when the corresponding instruction or 
data is not stored/ in the buffer. 

13. The microcontroller of claim 12, Wherein the pseudo 
instruction deteqtion unit is connected in parallel with the 
buffer for the memory. 




ce for detecting a pseudo instruction preset 
c instruction, wherein the pseudo instruction 
bde and an operand, the device comprising: 
n circuit, connected to a data line, for 
eudo instruction transferred on the data line 
opcode included in the pseudo instruction; 



cj circuit, connected to the detection 
instruction length or the number of 
udo instruction from the opcode and 
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determining the transfer period of the opcode based on the 
instruction length or the number of operands, wherein the 
detection timing circuit supplies a signal for validating the 
apcode detection operatio/i during an operand transfer period. 
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15. A recording meaium having a program stored thereon, 
wherein the program includes a pseudo instruction and at least 
one o\ an unconditional/ branch instruction, a conditional 
branch\instruction, a uALL instruction, and a data calling 
instruction, the pseudo instruction being arranged before the 
at least We instructi/on and indicating that the at least one 
instruction or data fallows the pseudo instruction, and 
wherein the\at least lone instruction address or data address 
is part of Vfoe pseudo instruction. 
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16. A microcontroller connected to a memory which stores 
instructions aVid data, the microcontroller comprising: 

,an instruction/ execution unit for reading instructions 
and da^a from tpe n/emory and processing the read instructions; 
and \ i 

itch circuit unit 



a prkfet 



that receives instructions and 



data read fkom the memory in response to a fetch signal, and 
detects pseudta instructions included in the instructions and 
data, wherein a\pjseudo instruction precedes a branch 
instruction and indicates the existence of the branch 
instruction; 

wherein the/ prefetch circuit unit includes, 

a prefetch Vuffer connected between the instruction 
execution unit and the\nemory for temporarily storing 
instructions amjl data be\ng transferred from the memory to the 
instruction execution uni&, 

a bus interconnecting the prefetch buffer and the 



memory , 



a pseudo instruction detection unit connected to the 
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biiB for detecting pseudo instructions among the instructions 
andNdata being transferred f^om the memory to the prefetch 
buffed 

a holding circuit/ connected to the bus and to the 
pseudo ir!^struc tion detection unit, for storing operands of the 
pseudo instruction , 

aYpseudo instruction buffer for temporarily storing 
instructions Vnd data fetyched from a location in the memory 
which is pointed to by the branch instruction following the 
pseudo instruction, 
an addrfes 
signal and for gen 
address of a . next wo 1 
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trol unit for generating the fetch 
ng a memory address which points to the 
to be read from the memory, and wherein 
when the pseudo instruction detection unit detects a pseudo 
instruction, the instructions and data pointed to by the 
pseudo instruction are retched from the memory by the address 
control unit and stared dVi the pseudo instruction buffer so 
that when the branch instruction following the pseudo 
instruction is proc/essed by\ the instruction execution unit, if 
the branch is taken, the instructions and data pointed to by 
the branch instruction have b^en prefetched and stored in the 
pseudo instruction buffer. 



17. The microcontroller of claim 16, wherein the pseudo 
instruction detection unit further comprises: 

25 a pseudo instruction detection circuit that receives at 

least a part of /each of the instructions and data being 
transferred from the memory to the prefetch buffer, detects an 
opcode of a pseudo instruction therefrom, and generates a 
detection signal; and 

30 a shift r/egister connected to the pseudo instruction 

detection circuit and receiving the detection signal, and 
generating a hold circuit enable signal, wherein when the hold 
circuit enablfe signal is active, the holding circuit stores 
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the pseudo instruct/ion operands being transferred on the bus. 

18. The microcontroller of claim 17, wherein the holding 
circuit includes :/ 

an additional information holding circuit that stores a 
first operand on the pseudo instruction; 

an upper ayadress holding circuit that stores a second 
operand of the/pseudo instruction; and 

a lower address holding circuit that stores a third 
operand of tlye pseudo instruction, wherein the second and 
10 third operands comprise a memory address. 
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